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ENSO-induced changes in the Northern winter stratosphere revisited
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Using the JRA-25/JCDAS reanalysis and JMA hindcast (HC) data, this study re-examines the ENSO-induced changes in th
Northern winter stratosphere.

This study seeks to better understand the observed changes in the time mean states and variability (such as occurrence
stratospheric sudden warmings, or SSWs): it is widely accepted that the polar vortex is weaker and warmer on average for wari
ENSO years than for cold years, whereas occurrence of highly disturbed situations of the vortex such as SSWs is more freque
(or as frequent) for cold ENSO years. For this purpose, we utilize the reanalysis and also the HC data. The HC experiments wel
conducted by the JIMA using March, 2011 version of the 1-month ensemble prediction system. The ensemble predictions wer
made from each of the 10th, 20th, and last day of each month for 1979-2009, with an ensemble size of five.

In the analysis data (real world), we first confirm the existing results that the polar vortex changes in the time mean state:
and variability with ENSO. Then, we find that the frequent occurrence of disturbed situations for cold ENSO years is mainly
contributed by a couple of SSWs (e.g., those in 1984/85 and 2005/06 winters). These SSWs occur with moderate upward prop
gation and marked poleward propagation of wave activity under the easterly condition of the QBO.

In the HC data, we further show that, when initialized about 10 to 20 days before the SSWs, the data only roughly reproduce
such propagation features and underestimate (or miss) the deceleration of the polar night jet. These features of the wave propa
tion are therefore the key for the HC data to well reproduce the SSWs, and hence the ENSO induced changes in the stratosphe
variability as observed.
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Boundary regions in the upper atmosphere play important roles in the global budget of material and energy. It is difficult to
perform in-situ observations and sample recovery in/from the regions. There are some platforms for them, airplane, balloon
rocket and so on. They require heavy loads and/or cost for observations.

Small Unmanned Aerial Vehicle (UAV) is one of the most cheap and mobile platforms. Recent developments of electronic
devices, microcomputer, and navigation system have been drastic and it supports to develop many types of small UAV. On th
other hand, a small rubber balloon is very cheap and useful to lift instruments to upper atmosphere. We started to develop ne
type of platform, combined a balloon and an UAV. In the first stage, an UAV is hanged and lifted by a rubber balloon to the
stratosphere. Aerosol instruments borne in UAV observe aerosol concentration and collect sample during ascending. At the tc
altitude, planned to separate position, UAV cut hanging rope and return to ground base with instruments and sample by sell
control with micro-computer system.

We performed aerosol observations upto 10 km a.s.l. at Syowa Station (69.0 0S, 39.6 oE) in January 2013, as one program
the 54th Japanese Antarctic Research Expedition. Five successful flight were carried out and observe vertical profiles of aeros
concentration ranging from 0.3 to 11.4 um in diameter, and collect sample up to 8 km a.s.l.. Tropopause is locate around 8 to 1
km a.s.l over Syowa Station in summer season.

We are planning to develop more advanced platform, using balloon, parachute, and UAV, which can realize observation up t
30 km.

We will report details of the developed new type of platform and preliminary results of aerosol observations at Syowa Station.
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Updates of JEM/SMILES L2Product v2.4: improvements of mesospheric O3 and HCI
profiles
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Analysis of Arctic stratospheric minor gases related to ozone depletion by coupled use o
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Correlation among water vapor and ozone as observed from Aura/MLS
Correlation among water vapor and ozone as observed from Aura/MLS
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We present a relationship between water vapor mixing ratio (WV) and ozone mixing ratio (O3) measured by Aura/MLS in the
tropical upper troposphere and lower stratosphere during 2005-10. Seasonal variability is analyzed in WV and O3 using MLS
data. During summer (April-September) WV and O3 scatter plots are used to examine the relationship between them at differer
pressure levels. Around 100 hPa and above, it seems that there is an increasing linear tendency between WV and O3 with a hi
correlation coefficient. However, during winter (October-March) it seems that there is an association between WV and O3 bu
comparatively lesser than summer. From the scatter plots of WV and O3, it appears that during convection WV is injected from
troposphere to lower stratosphere in the tropical region. However, the increasing amount of O3 and WV just above tropopaus
appears that it is dynamically controlled during summer. The O3 values are in general high during summer as compared to winte
and are larger by a factor of "2 while at 68hPa WV values are high during winter by a factor “1-2. The temperature during summel
show high values as compared to winter above tropopause. Our analysis suggests that there is a need to study jointly O3 and W

that would help in better understanding the transport in the TTL region and above.
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Validation of ozone and chlorine compounds data observed by SMILES
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The Superconducting Sub-millimeter Limb-emission Sounder (SMILES) onboard Japan Experiment Module (JEM) of the
International Space Station (ISS) have observed atmospheric minor constituents related with ozone chemistrygstitlas O
ClO, HG,, HOCI and BrO, with high sensitivity. Especially;OHCI and CIO can be detected with altitude up to the mesosphere
(around 80km). In comparison with the stratosphere, "in situ” photochemistry controls concentration of minor constituents,
so that we can examine current understanding of whole atmospheric chemical reactions by the direct comparison with SMILE
observational data and results from numerical model calculations. In this study, we report the characteristics of ozone and chlorin
compounds in stratosphere and mesosphere observed with SMILES instrument. Some results of comparative validation with pa
satellite data and numerical model calculations, and their characterisics of diurnal variation are also presented.
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Characteristic of Vertical Wavenumber Spectra in The Lower Stratosphere Observed witl

COSMIC GPS Radio Occultation

Noersomadi NoersomadiToshitaka Tsud&
Noersomadi NoersomagdiToshitaka Tsud&

INational Institute of Aeronautic and Space (LAPAN), Indone&RISH Kyoto University
INational Institute of Aeronautic and Space (LAPAN), Indone&RiSH Kyoto University

Vertical wavenumber spectra of atmospheric temperature perturbations in the lower stratosphere were analyzed by using CO
MIC GPS Radio Occultation data. This study used high resolution profiles from January 2007 to December 2009 derived from the
Full Spectrum Inversion retrieval method (Tsuda, et.al., 2011). The height range between 20 to 27 km was selected considerir
the atmospheric conditions are relatively stable over the entire latitude range. We investigated latitude variations of spectra ove
two longitude regions; 90 to 150 and 170 to 230 degree east, considering land and ocean distributions. The logarithmic spectr
slope of temperature perturbations in the equator region agrees with the model spectrum throughout the year showing saturat
gravity wave due to convective activity. It has been depicted an annual variation in the spectral slope at mid latitude in northerr
hemisphere, which is close to -3 in winter and gradual (-2.4 to -2.7) in summer. It also found an annual variation at mid latitude
in southern hemisphere, which behaves differently from northern hemisphere, showing a latitudinal drift of the region southwarc
(from 20S to 60S) from May through October. These variations are related with jet stream as described from zonal wind data
We calculated the moving average of z-score value that showed good correlation between temperature variance, spectral sloj
and zonal wind.
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COSMIC GPS RO data were utilized to investigate the atmospheric stability through deriving Brunt Vaisala fre@Nncy (
from temperature profilesy? is calculated using 100 m height difference and averaged into 1 km resolution. Height versus
latitude section ofV? showed the sharpness of tropopause layer. It depicted a very stable condition of the stratosphere layer
The deviation ofN? in the equator region pronounced clearly relation with QBO phase. Time variations of the struchifte of
in the stratosphere of polar region between northern hemisphere (NH) and southern hemisphere (SH) are quiet different. A
annual oscillation is described in the SH showing the polar night jet during winter season, whereas in winter season of NH the
atmospheric stability are influenced by sudden stratosphere warming. An annual oscillation is also depicted in the equator regic
through time versus longitude diagram/gf at 17 km that represent the fluctuation of tropopause layer. Time longitude diagram
over 30N latitude at 15 km for the global region showed eastward propagation of atmospheric waves.

0O 00O 00 : Brunt Vaisala frequency, COSMIC, GPS RO
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